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Acetabularia. 
chloroplasts, 
morphology, 34—39 
effect of chloramphenicol on chloro- 
phyll, 53 
Acetabularia calyculus, 44 
Acetabularia crenulata, 
chloroplastal riboscmal proteins, 46 
Acetabularia mediterranea, 44 
chloroplastal ribosomal proteins, 46 
circadian rhythm, 57 
life cycle, 34 
Acanthamoeba castillanii, 
cytoplasmic microfilaments, 102 
Acetyl cholinesterase, 
in nuclear envelope, 140 
Acid phosphatase, 
and plant lysosomes, 255 
in chloroplasts of Acetabularia, 56 
Actinomycin D, 
and granules in nuclear pores, 143 
effect on 
circadian rhythms, 60 
chloroplasts, 55 
protein synthesis in isolated liver 
cells, 334 
inhibition of 
chloroplastal ribosomal RNA 
synthesis, 43 
RNA synthesis in liver, 334 
Action potentials, 
induced by alamethicin, 222 
Activation energy, 
of membrane bound enzymes, 214 
Activation enthalpy, 
of thermal death and _ protein 
denaturation, 91 
Actomyosin complex, 
and microfilaments, 102 
Adaptation of micro-organisms, 170 
‘Adaptive’ controls, 170 
Adenine nucleotides, 
permeability of chloroplasts, 56 


Adenovirus genome, 156 
Adenyl cyclase, 
activation, 215 
‘floating’ discriminators, 218 
membrane excitation, 215 
stimulation by detergents, 220 
ADP, 
transport by mitochondria, 189 


Aerobacter aerogenes, 


growth in chemostat, 176 
Alamethicin, 
induction of action potentials, 222 
Albumin, 
uptake by isolated liver cells, 340 
Alcohols, 
effect on protein synthesis in liver 
cells, 335 
Algae, 
blue-green, 
microbody enzymes, 258 
effect of sectioning, 60 
Allantoinase, 
in glyoxysomes, 241 
Allosteric control, 
of chloroplastal enzymes, 56 
of membrane bound enzymes, 212 
Allosteric proteins, 
temperature modification, 179 
Amethopterin, 153 
Amino acid incorporation, 
in chloroplasts, 
effect of 
darkness, 54 
enucleation in Acetabularia, 47 
Amino acid oxidase, 
in glyoxysomes, 241 
Amino acids, 
catabolism, 
effect of growth rate, 178 
permeability of isolated liver cells, 
328 
re-u tilization from 
breakdown, 337 


protein 
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synthesis by chloroplasts, 51 
utilization in continuous culture, 178 
Aminoacyl-tRNA, 
and protein synthesis in isolated liver 
cells, 328 
Aminotriazole, 
inhibition of catalase, 249 
Amoeba, 
mechanism of locomotion, 100 
AMP, 
regulation of 
fructose 1,6-diphosphatase, 
174-5 
phosphoribosy] 
phorylase, 175 
Amphipathic molecules, 82 


ATP-pyrophos- 


Anaerobiosis, 
effect on 
yeast, 26 
conformation of 
19 
mitochondria, 18 


mitochondria, 


Anaesthetics, 

and lipid mobility, 228 
Ancestral organelles, 

and plant microbodies, 262 
Angiosperms, 

microbodies, 260-1 


8-anilinonaphthalene-1-sulphonate, 
effect on mitochondria, 16 


Annular granules, 
in nuclear pore complex, 131 
Antibiotics, 
effect on Acetabularia chloroplasts, 
54 
Antibody-antigen reaction, 
and molecular volume changes, 216 
Antimycin A, 
effect on 
Euglena, 26 
mitochondria from Aspergillus, 
26 
Arachidorate, 
and phospholipid tumover, 81 
in lecithin, 76, 81 
Arbacia punctulata, 
thermal death, 92—3 
Arginine, 
activating enzyme in isolated liver 
cell, 331 
metabolism in yeast, 180 
repressor of ornithine transcarbamy- 
lase, 175 


Aromatic amino acids, 
metabolism in microbodies, 248 
Arrhenius plots, 
of membrane bound enzymes, 213 
Artemia salina, 
thermal death, 92—3 
Aryl hydroxylase, 
in nuclear envelope, 139 
Aspergillus nidulans, 
mitochondrial ribosomal RNA, 184 
Aspergillus oryzae, 
effect of antimycin A on mitochon- 
dria, 26 
Astacus pallipes, 
thermal death, 92 
Asteria forbesis, 
thermal death, 92 
Atmosphere, 
and evolution, 262 
ATP, 
and mitochondrial RNA, 189 
circadian rhythm in chloroplasts, 57 
effect on 
lysis of mitochondria, 17 
oxidation-reduction _ potentials, 
227 
protein synthesis in single cells, 325 
in chloroplasts, 59 
from anucleate Acetabularia, 53 
intramitoch ondrial, 2 
nucleocytoplasmic equilibrium, 144 
permeability of chloroplasts, 56 
ATPase, 
in mitochondria, 16 
nuclear envelope, 139 
nuclear pores, 146 
sensitivity to trypsin, 12 
ATPase (Na* and K* activated), 
Arrhenius plots, 213 
ATP dependent NAD* reduction, 
stability, 13 
ATP-*? Pi exchange, 
effect of proteolysis, 12—3 
Aurintricarboxylic acids, 
inhibition of protein synthesis, 333 
Autophagy, 
and microbody tumover, 255 
Autoradiography, 
of DNA replication, 151—4 
Autotetraploid nuclei, 154 
Autoxidation, 80 
of arachidonic acid, 81 
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Auxotrophs, 
selective advantage over prototrophs, 
172 


Axenic growth, 180 


B 
Bacillus subtilis 

mixed culture with Torula utilis, 180 

synthesis of amino acids, 171 
Bacteria, 

environments, 170 

possible precursors of mitochondria, 

262 

pumping mechanisms, 215 
Bacteriophage @X174 

replication, 151 
Balbiani rings, 

in Chironomus chromosomes, 143 
Basal body, 

evolution, 101 
Biosynthetic pathways, 

regulation, 178, 172 
Lepharisma, 

absence of nuclear pores, 144 
Blue-green algae, 

microbody enzymes, 258 

possible precursors of chloroplasts, 

262 

Bovine serum albumin, 

protection of mitochondria, 14 
Brain, 

phospholipid exchange, 75 
Brownian motion in cells, 98 
Bryophytes, 

microbodies, 260 


Cc 
Calcium ions, 

binding to membrane phospholipids, 

209 

concentration by mitochondria, 190 
Calpodes, 

microbody populations, 255 
Calvin cycle, 

in Acetabularia chloroplasts, 50 
Camp (see cyclic AMP) 
Cap formation, 219 

in Acetabularia mediterranea, 34 

in lymphocyte immune response, 220 
Carbohydrate granules, 

in Acetabularia chloroplasts, 


Carbohydrates, 
in nuclear pore complexes, 166 
Carbon tetrachloride, 
and phospholipid labelling, 78—9 
Carbonyl cyanide M 
hydrazone, 
effect on yeast mitochondria, 18 


chlorophenyl 


Cardiolipin 
and succinate 
tase, 224 
in mitochondrial membrane, 209 
Catalase, 
absence from rough endoplasmic 
reticulum, 252 
cytochemistry in microbodies, 249 
in blue-green algae, 258 
in etiolated leaves, 261 
in glyoxysomes, 241 
in peroxisomes, 243 
localization by DAB staining, 249 
CDP-choline-1 ,2-diglyceride choline 
phosphotransferase, 
in liver microsomal fraction, 70 
in mitochondria from Tetrahy- 
mena pyriformis, 71 
cGMP, 230 


Cell, 
cultures and single cell suspensions, 
308 
membranes, 
phospholipid exchange, 69—86 
C-ll cycle, 
and nuclear envelope, 133 
control mechanisms, 159 
microtubule protein, 135 


cytochrome c reduc- 


Cell division, 
and microfilaments, 99 
relation to phospholipid tumover, 80 
Cell fusion, 133 
Cell membrane, 
permeability and phospholipids, 82 
phospholipid composition, 86 
Cell migration, 
and intracellular motility, 100 
Cell sap, 
lipid exchange with mitochondria, 74 
role in phospholipid exchange 
reactions, 75 
Cellular adhesion, 
and Herpes virus infection, 158 
Cellular movement, 
evolution in eukaryotes, 97—105 
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Central granules, 
in nuclear pores, 143 
in pore complex in nucleus, 131 
Charge separation, 
in oxidative phosphorylation, 228 
Chemico-mechanical coupling, 229 
Chemostats, 171 
effect of substrate concentration, 
177 
mixed cultures of yeast and bacteria, 
180 
theory, 176 
‘true’ growth yields, 177 
Chionoecetes opilio, 
thermal death, 92—3 
Chlamydomonas, 
mitochondrial ribosomal RNA, 188 
synthesis of ribulose diphospho- 
carboxylase, 51 
Chlamydomonas reinhardtii, 
glycollate pathway, 259 
Chloramphenicol, 
effect on 
chloroplasts, 55 
circadian rhythms, 62 
inhibition of 
amino acid incorporation, 49 
chloroplast protein synthesis, 44 
Chlorella pyrenoidosa, 
glycollate pathway, 259 
Chlorella vulgaria, 
glyoxylate cycle, 258 
Chlorophyll, 
effect of 
chloramphenicol, 53 
enucleation in Acetabularia, 52 


Chloroplastal DNA, 

buoyant density, 
in Acetabularia, 39 

circadian rhythm, 58 

codes for ribosomal RNA, 45 

effect of ethidium bromide, 49 

from Acetabularia, 39—41 

in enucleate fragments of Acet- 
abularia, 47 

information content, 57 

inhibition of synthesis by rifampicin, 
48 

renaturation, 39 

replication in Acetabularia, 41 

role in circadian rhythms, 61 

staining with Acridine Orange, 41 

transcription, 55, 63 

variability, 63 


Chloroplasts, 
apposition to microbodies, 256 
amino acid incorporation in vitro, 
in Acetabularia, 43 
amino acid synthesis, 51 
association with microbodies, 274 
carbohydrate granules, 58 
in Acetabularia, 36 
circadian rhythms, 57 
in Acetabularia, 36 
DNA, 
in Acetabularia, 39-41 
DNA polymerase, 48 
dumb-bell forms in Acetabularia, 48 
effect of antibiotics, 
in Acetabularia, 54 
effect of 
enucleation, 52—3 
darkness in Acetabularia, 54 
rifampicin on circadian rhythm, 
61 
streptomycin, 48 
enzymes, 
in Acetabularia, 55—6 
eyespots in Acetabularia, 38 
from Acetabularia, 
carbohydrate metabolism 50-1 
effect of 
darkness, 53—4 
enucleation, 46—9 
electron microscopy, 35—8 
in apical region, 37 
length during enucleation, 47 
membrane system, 34 
multiplication and biochemistry, 
33-67 
photorespiration, 50-6 
photosynthesis, 50—6 
response to NAD, 51 
sub-structural variations, 36 
from Elodea, 
response to NAD, 51 
from leaf cells, 
relation to mitochondria and 
microbodies, 246 
in bundle sheath cells, 245 
in rhizoids of Acetabularia, 37 
integration into cell, 63 
in zygote of Acetabularia, 38 
lactate dehydrogenase, 55 
nuclear control of synthesis, 45 
malate dehydrogenase, 55 
nuclear control of synthesis, 45 
mean generation time, 59 
membrane proteins, 
labelling pattern, 44 
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morphogenesis, 
effect of darkness, 54 
mRNA, 
from Acetabularia, 43 
multiplication, 
in Acetabularia, 39--49 
nuclear control, 46 
oscillations, 59 
permeability, 56—7 
‘plastidial units’, 39 
polysomes, 
effect of light, 54 
possible origin from blue-green algae, 
262 
protein content, 
in enucleate fragments of 
Acetabularia, 47 
protein synthesis, 
effect of 
chloramphenicol, 44 
cycloheximide, 44 
in Acetabularia, 43—6 
in enucleate cells, 47 
ribosomes, 
and synthesis of ribulose diphos- 
phocarboxylase, 51 
from Acetabularia, 42, 46 
translation of heterologous 
mRNA, 46 
RNA, 
biosynthesis, 41—3 
circadian rhythms, 60-1 
ribosomal, 
coding by chloroplastal DNA, 45 
from Acetabularia, 43 
soluble proteins, 48 
transfer RNA, 43 


Cholesterol, 

effect on enthalpy of membranes, 

214 

in nuclear envelope, 137 

role in membranes, 206—8 
Choline, 70 

and mitochondrial incorporation, 71 
Cholinergic neurotransmission, 

effect of cyclic GMP, 3, 231 
Chromatin, 

and DNA polymerase, 157 

and nuclear pore complex, 132 

attachment to nuclear envelope, 159 

fibres, 147 

interphase, 149 

relation to nuclear envelope, 147 
Chromatin fibres, 


DNA packing ratio, 153 


Chromosomes, 
and microtubules, 99 
attachment to nuclear envelope, 149 
Balbiani rings, 143 
electron microscopy, 147 
fibres, 
fibres in metaphase, 148 
‘H-set’ heterochromatic chromo- 
somes, 154 
interphase, 149 
nucleoid-like forms, 128 
variation in number, 308—9 
Chymotrypsin, 
effect on 
respiratory chain, 9 
NADH oxidase, 10 


Cilia, 100 
Circadian rhythm, 
effect of antibiotics, 62 
in Acetabularia, 57—63 
Circular dichroism, 
of red cell membranes, 211 
Cistrons for mitochondrial RNA, 186 
Citrate, 
and single ceil suspensions, 315 
Cobra venom phospholipase, 
effect on respiratory chain, 5 
Coenzyme Q-cytochrome-ytochrome c 
oxidoreductase, 
effect of trypsin, 9 
Colcemid, 
effect on cell locomotion, 101 
Colchicine, 
effect on microtubules in cyto- 
skeleton, 99 
inhibition of flagellar assembly, 101 
Collision complex of lipoproteins, 83 
Colpoda cucullus, 
thermal death, 92—3 
‘Compensation law’, 
and thermal death, 94 
Complexes I, II, II, 
effect of trypsin, 9, 11 
sensitivity to heat, 4, 17 
Concanavalin A, 
and cap and patch formation, 221 
Condensed conformation, 
in yeast mitochondria, 19 
Conformational changes, 
‘mechanico-chemical principle, 203 
in glucose-6-phosphatase, 212 
in inner mitochondrial membrane, 2 
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Constitutive mutants, 
and derepressible strains, 176 
Continuous culture, 
of mouse LS cells, 178 
Control mechanisms, 
and energy utilization, 174 
and pool sizes, 174 
during sporulation, 181 
behaviour at different growth rates, 
172 
Coupling factor F, 
effect of trypsin, 16 
cRNA, 
definition, 127 
from mouse satellite DNA, 148 
Crotalus adamenteus venom, 
effect on mitochondria, 14 
Crotalus terrificus venom, 
phospholipase, 15 
CsCl gradients, 
and nuclear envelope-DNA complex, 
156 


CTP choline phosphate cytidylyltrans- 
ferase, 
in liver microsomal fraction, 70 
Cuproprotein in mitchondria, 16 
Cyanide sensitive respiration, 26 
3',5'-cyclic adenylic acid (see cyclic 
AMP) 
Cyclic AMP, 
production by 
adenyl cyclase, 216 
plasma membranes, 202 
Cyclic GMP, 230 
Cycloheximide, 
effect on 
chloroplast protein synthesis, 44 
circadian rhythms, 62 
induction of tyrosine aminotrans- 
ferase, 316 
phospholipid incorporation into 
cytochrome oxidase, 85 
phospholipid synthesis, 82 
inhibition of amino acid incorpora- 
tion, 49 
inhibition of protein synthesis in 
single cells, 315, 333 
Cyclosis, 98 
Cytochalasin B, 
effect on 
cardiac muscle. 102 
cyclosis, 98 


Cytochemistry, 
microbody enzymes, 249, 248—52 
Cytochrome @, a,, 
in nuclear envelope, 140 
Cytochrome b,, 
in nuclear envelope, 139 
Cytochrome c, 
effect on respiratory chain reconsti- 
tution, 4 
evolution, 103 
in nuclear envelope, 141 
reaction with DAB in cytochemistry, 
248, 249 
resistance to trypsin, 11 
stimulation of 
exchange, 84 
Cytochrome oxidase, 
in nuclear envelope, 140 
in photosynthetic lamellae, 258 
sensitivity to heat, 4 


phospholipid 


Cytochrome c peroxidase, 

in yeast mitochondria, 251 
Cytokinesis, 

and mitochondria, 256 
Cytoplasm, 

exchange with nucleus, 141—47 

pH, 190 

streaming, 83, 98 
Cytoskeleton, 83 

effect of colchicine, 99 


D 
DAB, 

photo-oxidation, 251 

specificity, 250—2 

staining of microbodies, 268—70 
Davson-Danielli model, 204 
Deamino NAD*, 

inhibition of NADH oxidase, 10 
Dehydroascorbic acid, 

and immune response, 221 
Dense lamella, 

in nuclear envelope, 130 
Density shift, 

in DNA pulse labelling, 153 
Derepression, 

in Bacillus subtilis, 171 
Detergents, 

banding in DNA replication complex 

isolation, 155 
effects on membranes, 219—20 
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3,3’-diaminobenzidine tetrahydro- 
chloride (see DAB) 
Dimethylphosphatides, 76 
Dinoflagellates, 
nucleoid chromosomes, 1 28 
2,4-dinitrophenol, 
effect on yeast mitochondria, 18 
Discriminators, 
and adenyl cyclase action, 215 
and polymerization reactions, 220 
conformational changes, 216—8 
Disulphide linkages, 
in membrane proteins, 215 
non-haem iron compounds, 225 
DNA, 
and nuclear envelope, 147 
distribution in nucleus, 154 
fluorescein-labelled human _anti- 
bodies, 149 
from bacteria, 
GC content and ribosomal RNA, 
183 
from mitochondria, 186 
in annular granules of nuclear pores, 
132 
in chloroplasts, 
from Acetabularia, 39-41 
in nuclear envelope 137 
interaction with nuclear protein, 149 
lipid complex in nuclear envelope, 
148 
nascent form, 155, 156 
repair synthesis, 153 
replicating fork, 150 
replication complex, 155 
DNA fibres, 
in Acetabularia chloroplasts, 34 
in chloroplasts, 40 
DNA polymerase, 
association with nuclear envelope, 
157 
in chloroplasts, 48 
in human amnion cell cultures, 151 
in non-replicating nuclei, 157 
polymerase III in E.coli, 150 
DNA replication, 
and ploidy, 154 
autoradiography, 151—4 
in bacteria, 150 
inhibition by 
amethopterin, 152 
deoxyadenosine, 152 
intranuclear sites, 166 
role of nuclear envelope, 128, 150—8 


DNA-teplication complex, 150 
DNase, 
in synchronized cells, 153 
DNA synthesis (see DNA replication) 
DNA viruses, 
Herpes group, 158 
Dough, 203 
Drosophila melanogaster, 
specific death rates, 94 
Drosophila subobscura, 
thermal death, 92—3 


I 

Ecdysone, 
and nuclear permeability, 147 

E.Coli 
glycollate oxidase, 258 
growth yield, 176 
histidine synthesis regulation, 175 
membranes and Arrhenius plots, 213 
omithine transcarbamylase _repres- 

sion, 175 

EDTA (ethylene diamine tetraacetate), 

for isolation of liver cells, 209 


Electrocapillarity, 210 


Electron transfer, 
and stabilization of respiratory chain, 
7 
effect on stability of respiratory 
chain, 11—2 
Elodea, 
chloroplasts, 51 
Endocrines, 
and phospholipid tumover, 79 
Endoplasmic reticulum, 
and microbody development, 253, 
271 
and outer mitochondrial membrane, 
287 
and plant microbodies, 239 
and precursor-product relationship 
with nuclear envelope, 159 
biochemical resemblance to outer 
mitochondrial membrane, 289 
cisternae, 288 
fatty acid composition, 86 
fibrillar connection to mitochondria, 
292 
fibrils, 288 
freeze-etching, 288 
mosaicism, 287—93 
role in labelling of mitochondrial 
lipids, 78 
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rough form, 
and assembly of nuclear envelope, 
133 
and mitochondrial formation, 
287 
peroxidase staining, 252 
phospholipid synthesis, 82 
synthesis of mitochondrial 
proteins, 85 
smooth form, 
functional differentiation, 287 
phospholipid synthesis, 82 
synthesis of choline phospho- 
glycerides, 70 
synthesis of ethnanolamine phos- 
phoglycerides, 70 
tubulin, 137 
Endosperm cells, 
DAB staining, 273 
Endosymbiosis, 
as possible origin of flagella, 102 
End product, 
in feedback control, 173 
Energy conservation, 
and oxidative phosphorylation, 202 
and respiratory chain, 223 
Enterobacteriacae, 
environment, 170 
Entropy, 
and lipid expansion, 207 
of thermal death and _ protein 
denaturation, 91 
in oxidative phosphorylation, 227 
Enucleation, 
of Acetabularia, 39 
Envelope proteins, 
and virus assembly, 158 
Enzymes, 
activation in membranes, 211 
cytochemistry, 249 
in plant microbodies, 240-—8 
kinetics in membranes, 211 
sensitivity to heat, 93 
response to feed back control, 173 
synthesis in Torula utilis, 177 
Equisitum spores, 
nuclear pores, 149 
Erythrocytes, 
intracellular glycine, 239 
life-span, 79 
lipoprotein exchange reactions, 73 
membranes, 
circular dichroism, 211 


effect of anaesthetics, 208 
structure, 206 
Ethanol, 
effect on mitochondrial protein 
synthesis, 349 
Ethidium bromide, 
effect on cytoplasmic DNA, 49 
ETP stability, 13 
Euchromatin, 129 
rate of DNA replication, 154 
Euglena, 
chloroplasts, 46 
Euglena gracilis, 
microbodies, 259-60 
mitochondria, 26 
mitochondrial ribosomal RNA, 184 
Euglenoids, 
nucleoid chromosomes, 128 
Eukaryotes, 
cellular movement, 97—105 
DNA replication, 151 
evolution of microbodies, 262 
flagellar structure, 101 
genome for ribosomal RNA, 183 
nuclear envelope, 128 
Evolution, 
of control mechanisms, 170 
of mitotic apparatus, 136 
of photosynthetic systems, 262 
of plant microbodies, 261—3 
of ribosomal RNA, 185 
Eyespots, 
in Acetabularia chloroplasts, 38 


F 
F, and trypsin, 12 
Fatty acid/aldehyde couple, 228 
Fatty acids, 
and effect of phospholipase, 6 
6-oxidation in glyoxysomes, 240 
spin-labelling, 213 
Fatty acid synthetase, 
synthesis in isolated liver cells, 
339-40 
Feedback control, 169—82 
and rate of enzyme synthesis, 173 
maintenance of low metabolite 
concentrations, 180 
sensitivity, 173 
Feedback inhibition, 
and regulation of 
1,6-diphosphatase, 174 


fructose 
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Fermentors, 
growth of micro-organisms, 172 
Ferns, 
electron microscopy, 275 
microbodies, 260 
Fibrils, 
in nuclear pore complex, 131 
Fibrous lamina in nuclear envelope, 130 
Filamentous fungi, 
microbodies, 257 
Filaments, 
in nuclear pore complex, 131 
Flagella, 100 
inhibition of assembly by colchicine, 
101 
possible endosymbiotic origin, 102 
possible evolution, 101 
‘Floating discriminators’, 218 
Fluid-mosaic membrane model, 203—5 
Fluorodeoxyuridine, 152 
Free fatty acids, 
release from mitochondria, 15 
Freeze-etching, 
of nuclear pore complex, 132 
of rat liver mitochondria, 290—2 
Fructose 1,6-diphosphatase, 
regulation by AMP in rat liver, 
174-5 
G 
6-galactosidase, 
E.coli mutant, 171 
G+C/A+U ratio, 
in mitochondrial ribosomal RNA, 185 


Gel electrophoresis, 
of labelled chloroplast proteins, 44 
Genome, 
of adenovirus, 156 
G, phase, 
DNA and nuclear envelope, 149 
Glial cells, 80 
Glucagon, 212 
and adenyl cyclase, 217 
Glucose, 
and growth of Streptococcus faecalis, 
178 
Glucose-6-phosphatase, 
effect of phospholipids, 212 
in nuclear envelope, 139 
marker for microsomal contamina- 
tion, 74 


Glucose repression of mitochondria, 18 


Glutamate dehydrogenase, 
in nuclear envelope, 140 
Glutamate-glyoxylate aminotransferase, 
in peroxisomes, 243 
Glutamate-oxalacetate aminotransferase, 
cytochemistry in microbodies, 250 
in glyoxysomes, 241 
Glutathione, 
and immune response, 221 
and mitochondrial swelling, 225 
peroxidase, 
in mitochondrial matrix, 225 
selenium content, 226 
Glyceraldehyde phosphate 
genase, 
regulation, 56 
Glycerate kinase, 
in plant microbodies, 247 
Glycerol, 
turnover in phospholipids, 69 
Glycine, 
in duck erythrocytes, 329 
synthesis in peroxisomes, 243 
Glycollate cycle, 
and photosynthesis, 242 
Glycollate dehydrogenase, 
in plant microbodies, 247 
Glycollate oxidase, 
in blue-green algae, 258 
in E.coli, 258 
in etiolated leaves, 261 
in glyoxysomes, 241 
in peroxisomes, 243 
in plant microbodies, 247 
stimulation of synthesis by light, 253 
Glycollate pathway, 
and photorespiration, 50 
in higher algae, 258-9 
Glycolytic enzymes, 
permeability of nuclear envelope, 
145 
Glyoxylate cycle, 
in blue-green algae, 258 
in glyoxysomes, 240 
Glyoxysomes, 
and sucrose synthesis, 241 
allantoinase, 241 
amino acid oxidase, 241 
catalase, 241 
classification, 238 
common enzymes in peroxisomes, 
248 


dehydro- 
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contamination with DNA and RNA, 
241 
enzyme contents, 240—2 
fatty acid metabolism 240 
glutamate-oxalacetate aminotrans- 
ferase, 241 
glycollate oxidase, 241 
hydroxypyruvate reductase, 241 
NADH-cytochrome c reductase, 
240-1 
uricase, 241 
Golgi apparatus, 
and phospholipid synthesis, 72 
and phragm osomes, 257 
and outer membrane of nuclear 
envelope, 134 
Grafts, 
with Acetabularia, 61 
Gramicidin A, 
channel formation across membranes, 
222 
Granules, 
in nuclear pore complex, 131 
Growth, 
effect of 
cyclic AMP, 217 
control mechanisms, 171—2 
efficiency, 
at reduced growth rates, 176 
hormone, 
and membrane proteins, 217 
micro-organisms, 169—82 
rate, 
effect on 
control systems, 172 
growth efficiency, 176 
yield(Y), 169 
Gymnosperms, 
microbodies, 260 


H 
Haem compounds, 81 
Hatch-Slack pathway, 245 
Hamster BHK-21 cells, 
mitochondrial RNA, 184 
‘Heavy’ RNA, 
in chloroplasts, 43 
He La cells, 
mitochondrial ribosomal RNA, 184 
nuclear structure, 130 
a-Helical content, 
of soluble proteins, 204 
effect of heat, 211 


Herpes virus, 
nucleocapsid envelope and nuclear 
envelope, 158 
phospholipid metabolism of infected 
cells, 138 
Heterochromatin, 129 
and nuclear envelope, 148 
fine structure, 130 
rate of DNA replication, 154 
replication, 153 
X chromosome, 147 
Heterocoagulation, 74 
Histidine, 
role in oxidative phosphorylation, 
227 
synthesis in E.coli, 175 
Histochemistry, 
microbody enzymes, 248—50 
Hofstee plot, ss 
for amino acid incorporation, 326 
Homogenizers, 
in preparation of single cells, 309 
Hormones, 
discriminators, 216 
Hybridization, 
of mitochondrial DNA and RNA, 
187 
Hydrogen peroxide, 
and microbody metabolism, 262 
generated by glycollate oxidase, 244 
Hydrophobic interactions, 
and protein conformation, 203 
3-hydroxybutyrate dehydrogenase, 
activation of apo-enzyme, 84 
effect of anaesthetics, 212 
Hydrexypyruvate reductase, 
effect of light, 254 
in glyoxysomes, 241 
in plant microbodies, 247 
synthesis, 253 
Hydroxyurea and chloroplast DNA, 41 
Hereditary patrimony, 
and circadian rhythms, 59 
Histones, 
biosynthesis, 142 


I 
‘Icebergs’ in membranes, 205 
Isocitrate lyase, 
effect on light in dark-grown plants, 
254 
in plant microbodies, 247 
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I, ‘hinge’, 220 


Immune response, 

cap and patch formation, 219 

effect of dehydroascorbate/gluta- 

thione ratio, 221 

Induced potential gradient, 210 
Induction, 

of bacterial enzymes, 171 

of tyrosine aminotransferase, 316 
Information, 

in membranes, 223 

transmission in membranes, 203 
Insulin, 

effect on mitochondrial membrane, 

221 

Intercellular matrix, 310 
Interfacial surface pressure, 210 
Intermediary metabolism, 

feedback control, 169—82 
Intracellular motility, 

and cell regulation, 100 
Inulin, 

uptake by isolated liver cells, 340 
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Kinases and cyclic GMP, 230 
Kinetochore, 133 
Krebs’ cycle, 

in enucleate Acetabularia, 53 
Kupffer cells, 

isolation, 310 


L 
Lactate dehydrogenase, 
in chloroplasts, 55 
nuclear site of synthesis, 45 
Leaf microbodies, 265 
Lecithin, 
and lipid mobility, 209 
arachidonate-containing 
exchange between 
proteins, 73 
force-area curve, 207 
infrared spectrum, 222 
synthesis, 70 
L a-hydroxyacid oxidase, 
in microbodies, 250 
Leucine, 
exchange in 
330-1 


species, 76 
serum _ lipo- 


isolated liver cells, 


Light, 
effect on 
microbody development, 253 
peroxisomal enzymes, 254 
Light-dark cycles, 59 
Lilium microsporocytes, 
DNA-protein complex, 157 
Lipid, 
bilayers, 83 
and membrane proteins, 204 
droplets, 256 
expansion force, 205—11 
‘generalists’ in olfactory organ, 219 
peroxides and mitochondrial 
swelling, 225 
pressure, 
effect 
of detergents, 220 
on membrane bound enzymes, 21 
protein membranes, 203 
storage and plant microbodies, 256 
Lipids, 
compression, 218 
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immobilization, 207 
in membranes, 
role in 
201-35 
mobility in membranes, 204 
mobility, 205—6 
processes causing changes, 208-9 
phase transitions, 205 
and membrane enzymes, 213-5 
role in energy transmission, 201—35 
Lipopeptide phosphorylation, 230 
Lipoprotein exchange reactions, 73 
Liposomes, 85—6 
Littorina littorea, 
thermal death, 92—3 
Liver, 
effect of partial hepatectomy, 342 
lipid labelling, 79 
perfusion, 310 
single cell suspensions, 309 
Lymphocytes, 
effect of cyclic GMP, 230 
immune response, 216 
membrane composition, 206 
transformation to lymphoblasts, 133 
Lysolecithin, 
exchange reactions, 73 
Lysophospholipids, 
acylation by mitochondria, 82 


energy transmission, 
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Lysosomes, 
and microbody breakdown, 255 
membranes, 
effect of anaesthetics, 208 
phospholipase activity, 80 
Lysozyme, 
and single cell suspensions, 311 
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‘Maintenance energy’, 
effect of temperature, 178 
in chemostats, 177 
Malate dehydrogenase, 
in chloroplasts, 55 
nuclear control of synthesis, 45 
in plant microbodies, 247 
cytochemistry, 250 


Malate synthase, 

effect of light, 254 

in plant microbodies, 247 
Mechanical effects, 

in preparation of single liver cells, 310 
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*Mechanico-chemical transducers’, 98 
Melampsora lini, 

microbodies, 253 
Membrane-DNA complex, 

in bacteria, 150 


Membrane potential in biomembranes, 


209-10 


Membrane proteins, 
effect on growth hormone, 217 
Membranes, 
and enzyme activation, 211—14 
complexes with DNA, 155 
coupling effects, 210—11 
depolarization and lipid surface 
pressure, 222 
effect of 
gramicidin A, 222 
‘lipid pressure’, 214 
energization, 
role of non-haem iron, 224-6 
excitation, 215 
fluidity, 
fluid mosaic model, 203—5 
of phospholipids, 83 
from erythrocytes, 206 
effect of anaesthetics, 208 
from fat cells, 
hormone discriminators, 216 
from lysosomes, 
effect of anaesthetics, 208 


from mitochondria, 
effect of anaesthetics, 208 
from mycoplasma, 212 
from visual receptors, 206 
hypothesis for discriminator action, 
218-9 
interface with water, 211 
in vivo phospholipid exchange, 
77-9 
lipids, 
transition enthalpy, 214 
proteins, 83 
phospholipid exchange, 69—86 
protonated base in oxidative phos- 
phorylation, 226 
protrusion of proteins, 204 
recycling, 134 
repair and maintenance, 80 
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sulphide, 224 
Messenger RNA and _ mitochondrial 
RNA, 190 


Metabolites in micro-organisms, 172 
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Methionine, 
exchange in isolated liver cells, 330 
incorporation into protein by single 
cells, 325 
toxic effects in liver, 325 
Methylstearate films, 211 
Michaelis-Menten plot, 
for amino acid incorporation, 326 
Microbodies, 
and endoplastic reticulum, 253 
and ancestral organelles, 262 
aromatic amino acid metabolism, 248 
association with 
chloroplasts, 274 
mitochondria, 274 
buoyant density during development, 
253 
catalase activity, 247 
crystalline inclusions, 266—7 
DAB staining, 268—70 
distribution, 252—5 
enzyme histochemistry, 248—50 
evolution in plants, 261—3 
from angiosperms, 260-1 
bryophvtes, 260 
butterfly, Calpodes, 255 
cucumber cotelydons, 254 
Euglena gracilis, 259--60 
ferns, 260 
filamentous fungi, 257 
greening cotelydons, 254 
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gymnosperms, 260-1 
leaf cells, 246 
Melapsora lini, 253 
Neurospora crassa, 257 
plants, 237—85 
classitication, 238 
electron microscopy, 264—79 
enzyme complement, 240—48 
general morphology, 238—40 
structure of crystals, 239 
root cells, 261 
yeast, 257 
glycerate kinase, 247 
glycollate dehydrogenasc, 247 
glycollate oxidase, 247 
hydroxypyruvate reductase, 247 
in bundle sheath cells, 245 
leaf of Hedychium coronarium, 
264 
inclusions, 239 
interactions with other organelles, 
256-7 
isocitrate lyase, 247 
lattice structure of crystals, 239 
L a-hydroxyacid oxidase, 250 
malate dehydrogenase, 247 
malate synthase, 247 
nucleoids, 239 
electron microscopy, 265 
ontogeny, 252—5 
phosphoenolpyrpvate _—_ carboxylase, 
247 
3-phosphoglycerate phosphatase, 247 
phosphoglycollate phosphatase, 247 
phylogenetic variation, 257-61 
ribulose 1,5-diphosphate carboxylase, 
247 
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247 
turnover, 252—5 
uricase, 
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Microfilament-microtubule complexes, 
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and motility phenomena, 97 

and muscle contraction, 103 

and nuclear envelope, 135—7 

complexing with heavy meromyosin, 
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evolution, 103 

relationship with microtubules, 99 


role in cell division, 99 
in ‘ruffled membrane’ motility, 
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Micro-injection into cells, 145 


Micro-organisms, 


feedback controls, 169—82 
growth efficiency, 169—82 
thermal death, 91 


Microsomal fraction, 


effect of cycloheximide, 85 
enzyme distributions, 287 
fatty acids, 86 
from cauliflowers, 
phospholipid exchange 
activity, 77 
guinea pig brain, 76 
liver, 
phospholipid synthesis, 70 
potato tubers, 77 
rat liver, 
phospholipid labelling in vivo, 
78 
kinetics of phospholipid exchange, 
85 
lipids compared to nuclear envelope, 
138 
phospholipids, 
exchange with mitochondria, 74 


Microtubules, 
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and evolution of cellular movement, 
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and motility phenomena, 97 

and muscle contraction, 103 

and nuclear envelope, 135—7 

effect of colchicine, 99 

evolution, 103 

relationship with microfilaments, 99 


Mitochondria, 


acetone treatment, 224 
acylation of lysophospholipids, 82 
and liposomes, 85—6 
spermatogenesis in plants, 256 
association with microbodies, 274 
ATPase, 
inhibition, 16 
biogenesis, 
template hypothesis, 27 
nuclear control, 46 
‘collision compiex with microsomal 
fraction, 83 
concentration of divalent cations, 
190 
cuproprotein, 16 





384 


cytochrome oxidase, 
phospholipid incorporation, 85 
degeneration, 152 
effect of 
disulphide hormones, 226 
snake venom, 14 
energized states, 289 
fibrillar connection with endoplasmic 
reticulum, 292 
fibrils in freeze-etching, 291 
freeze-etching, 288 
fluorescence with  8-anilinonaph- 
thalene-1-sulphonate, 16 
formation, 1—31 
from Aspergillus nidulans, 
ribosomal RNA, 184 
Aspergillus oryzae, 
effect of antimycin A, 26 
brain, 
choline incorporation, 71 
free fatty acid accumulation, 
14 
cauliflowers, 
phospholipid exchange, 77 
Chlamydomonas, 
ribosomal RNA, 188—9 
Euglena gracilis, 
‘giant’ forms, 26 
ribosomal RNA, 184 
fungi, 
ribosomal RNA, 185 
hamster BHK-21 cells, 
ribosomal RNA, 184 
human He La cells, 
ribosomal RNA, 184 
leaf cells, 
relationship to chloroplasts 
and microbodies, 246 
mouse L cells, 
ribosomal RNA, 184 
Neurospora crassa, 
enlargement, 18 
ribosomal RNA, 184 
potato tubers, 
phospholipid exchange, 77 
rat hepatotma, 
ribosomal RNA, 184 
rat liver, 
acyl transferases, 71 
electron microscopy, 290-2 
fatty acid distribution, 86 
ribosomal RNA, 184 
Saccharom yces, 
ribosomal RNA, 184 
Saccharomyces cerevisiae, 
degeneration, 18 
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effect of carbonyl cyanide, 18 
electron microscopy, 20—2 
glucose repression, 18 
‘monster’ forms, 23 
NADH oxidase, 19 
succinoxidase, 19 
sheep heart, 
Arrhenius plots, 213 
Tetrahymena pyriformis, 
phospholipid synthesis, 71 
ribosomal RNA, 184 
Trichoderma viride, 
ribosomal RNA, 184 
Xenopus laevis, 
ribosomal RNA, 184 
yeast, 
cytochrome c peroxidase, 251 
‘giant forms’ 
from Euglena gracilis, 26 
glutathione peroxidase, 225 
hydrophobic binding of phos- 
pholipids, 84 
3-hydroxybutyrate 
84 
inner membrane, 1—31 
cardiolipin content, 209 
energization, 16 
localization of carriers, 12 
phospholipid exchange in vivo, 78 
kinetics of exchange reactions, 85 
light scattering, 16 
lipid composition, 206 
matrix, 
glutathione peroxidase, 225 
membranes, 
effect of 
anaesthetics, 208 
hormones, 221 
electron microscopy, 228 
lipid composition, 206 
maintenance by oxidative phos- 
phorylation, 17—26 
structure, 16 
morphology during fixation, 26 
non-haem iron, 16 
optical rotatory dispersion, 16 
outer membrane, 
biochemical resemblance to 
endoplasmic reticulum, 289 
freeze-fracture, 288 
phospholipid labelling in vivo, 78 
phospholipid synthesis, 70 
relation to cytomembranes, 287 
oxidative phosphorylation, 
site I, 223-9 
pH, 190 


dehydrogenase, 
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phospholipase A,, 71 
phospholipid exchange, 
inhibition by myelin, 77 
stimulation by cytochrome c, 84 
phospholipid labelling in vivo, 78 
phospholipids, 
effect of phenobarbitol, 78 
exchange with plasma _lipo- 
proteins, 74 
movement from outer to inner 
membrane, 76 
possible bacterial origin, 262 
protein-lipid bonds, 84 
protein synthesis, 
and endoplasmic reticulum, 287 
inhibition by ethanol, 335 
role of rough endoplasmic reti- 
culum, 85 
ribosomal RNA, 
base composition, 183—92 
melting temperature (T,)), 189 
physical properties, 189 
ribosomes, 
phylogeny, 185 
selenium accumulation, 226 
self-assembly, 27 
serine hydroxy methyltransferase, 243 
soluble proteins, 
role in phospholipid exchange, 76 
stabilization, 1—31 
swelling, 225 
turnover in cell, 18 
Mitochondrial DNA, 
and GC content of ribosomal RNA, 
186 
base composition, 186—9 
coding capacity, 287 
effect of ethidium bromide, 49 
from 
Neurospora crassa, 187 
Tetrahymena pyriformis, 187 
Xenopus laevis, 187 
hybridization with ribosomal RNA, 
187 
Mitochondrial membranes, 
hypothesis for stabilization mech- 
anisms, 27 
Mitosis, 
and nuclear envelope, 132—3 
pairing, 150 
Mitotic apparatus, 
and microtubules, 100 
evolution, 103—36 
Monocotelydons, 
peroxisomal enzymes, 261 


Monod’s growth equations, 176 
Mono-unsaturated lipid chains, 209 
‘Monster’ mitochondria in yeast, 23 
Mosaicism in endoplasmic reticulum, 
287-93 
Motility, 103 
mRNA (messenger RNA), 
and circadian rhythms, 59 
in chloroplasts, 43 
stability during chloroplast biogensis, 
48 
Multivalent antigens, 220 
Muscle contraction, 
and microfilaments, 102 
Muscular dystrophy, 226 
Myelin, 
and phospholipid synthesis, 85 
inhibits phospholipid exchange, 77 
‘Myofilamentous’ systems, 102 
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NAD, 
effect on chloroplast polysaccharides, 
51 
nucleocytoplasmic equilibrium, 144 
NADH, 
and fatty acid aldehyde couple, 229 
and free fatty acids in mitochondria, 
14 
oxidation via respiratory chain, 224 
protective effect on _ respiratory 
chain, 7 
NADH-coenzyme Q oxidoreductase, 
sensitivity to heat, 4 
NADH-cytochrome c reductase, 
in glyoxysomes, 240-1 
in peroxisomes, 248 
sensitivity to heat, 4 
NADH dehydrogenase, 
fragmentation, 4 
NADH oxidase, 
inhibitors, 10 
in yeast mitochondria, 19 
reactivation, 3 
trypsin inhibition, 10 
NADPH, 
and effect of hydroxyurea on DNA 
synthesis, 41 
NADPH-~ytochrome c reductase, 
microsomal marker, 74 
Nascent DNA, 155 
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Nassula, 
micronuclear ribosomes, 133 
N-demethylase in nucleus, 139 
Neoplastic mast cells, 
phospholipid turnover, 79 
Neuraminidase, 
and single cell suspensions, 311 
Neurospora crassa, 
microbodies, 257 
mitochondria, 
enlargement, 18 
ribosomal RNA, 184 
mitochondrial DNA, 187 
succinate dehydrogenase, 289 
Neurotransmitters, 
conformational changes, 217 
Nitella, 
streaming mechanism, 98 
Nocticula, 
nucleocy oplasmic transport 
mechanism, 144 


Non-haem iron, 
and electron transfer, 16 
and membrane energization, 224—6 
and muscular dystrophy 226 
and sulphydryl groups, 225 


sensitivity to proteases, 9 
Non-histone proteins, 
biosynthesis, 142 
Nuclear envelope, 

acetylcholinesterase, 140 

and endoplasmic reticulum, 159 

and microfilaments, 135—7 

and microtubules, 135—7 

and nucleocytoplasmic exchange, 
141-7 

and organization of interphase 
chromatin, 149 

and phospholipid synthesis, 72 

and synaptinemal complexes, 135 

arylhydroxylase, 139 

association with DNA polymerase, 
157 

ATPase, 139 

autoradiography and DNA replica- 
tion, 153 

biochemical studies, 154—7 

biogenesis, 133—5 
of inner and outer membranes, 138 

breakdown and formation in mitosis, 
132-3 

composition, 137—41 

control of movements across 
envelope, 144—7 


cytochrome a, a,, 140 
cytochrome b,, 139 
cytochrome c, 141 
cytochrome c,, 141 
cytochrome content, 167 
cytochrome oxidase, 140 
DNA-lipid complex, 148, 151 
electron microscopy, 128 
enzymes, 139—40 
glucose-6-phosphatase, 139 
glutamate dehydrogenase, 140 
initiation of DNA replication, 151 
inner membrane, 129 
budding, 158 
DNA labelling, 155 
phospholipid composition, 138 
turnover, 134 
isolation procedures, 137, 166 
life history, 132—7 
lipid composition, 137—9 
uptake, 159 
membrane components, 129 
morphology, 128—32 
NADH-cytochrome c reductase, 139 
NADPH-cytochrome c reductase, 139 
N-demethylase, 139 
nucleoside diphosphatase, 140 
outer membrane, 129 
origin of Golgi cisternae, 134 
phospholipid composition, 138 
turnover, 134 
perinuclear space, 129 
permeability, 128 
phospholipid turnover, 134 
polyadenylic polymerase, 140 
proximity of heterochromatin, 148 
pulse labelling of DNA, 155 
relationship to chromatin, 147 
respiration, 167 
respiratory pigments, 140—1 
ribosomes, 159 
role in DNA replication, 150 
in formation of virus nucleocapsid 
envelope, 158 
structure and function, 127—66 
thiamine pyrophosphatase, 140 
transport across envelope, 141—2 
tubulin, 137 
vinblastine, 136 
Nuclear pores, 
absence from ciliate Blepharisma, 
144 
active or passive permeability, 145 
and chromatin fibres, 147 
ATPase, 146 
carbohydrates, 166 
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extrusion of ribonucleoprotein, 146 
frequency and growth rate, 146 
in Equisetum spores, 149 
in nuclear envelope, 130-1 
Me” dependent ATPase, 139 
RNA, 158 
Nucleic acids, 
denaturation and thermal death, 94 
Nucleocytoplasmic exchange, 141—7 
control, 146—7 
Nucleoids, 
in microbodies, 239 
Nucleolus, 
transport, 143 
Nucleoplasm, 139 
Nucleoside diphosphatase, 
in nuclear envelope, 140 
Nucleus, 
and cytoplasm, 128 
transfer of ribosomal RNA, 143 
coding for 
chloroplast proteins, 44 
ribulose diphosphocarboxylase, 
S1 
control of 
chloroplast multiplication, 46-9 
organelle morphogenesis, 49 
distribution of replicator sites, 157 
envelope (see nuclear envelope) 
effect on 
circadian rhythms, 59 
chloroplast enzymes, 55—6 
glycolysis, 145 
lipid composition, 137 
membranes (see nuclear envelope) 
Na* ion concentration, 146 
permeability, 145 
ploidy, 154 
transport of 
histones, 142 
macromolecules in vivo, 143 


O 
Octahedral iron and non-haem iron, 225 
Olfactory organ, 219 
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Ontogeny of microbodies, 252 

Oocyte nuclei, 144 

Optical filtering of microbody crystals, 
239 

Optical rotatory dispersion in mito- 
chondria, 16 

Organ specific proteins, 
in isolated liver cells, 342 


Ornithine transcarbamylase, 
repression by arginine, 175 
Orthodox conformation of mitochondria, 
19 
Oxidative phosphorylation, 
and energy conservation, 202 
and mitochondrial membranes, 16 
conformational changes, 15—7 
effect of anaesthetics, 228 
effect of snake venom, 15 
effect of trypsin, 12 
entropy, 227 
flow of charge, 227 
lipid requirements, 223 
mechanisms, 226—8 
protonated membrane base, 226 
proton current, 227 
role in maintenance of membranes, 
17—26 
site 1, 223-9 
stabilization, 2 
Oxygen tension, 
effect on thermal death, 93 
Oxytocin, 221 


P 
Partial hepatectomy, 342 
Patch formation, 219 
Perfusion of liver, 310 
Perichromatin granules, 143 
Perinuclear space, 129 
and nuclear pore complex, 131 
Periplaneta oocytes, 
permeability of nucleus, 145 
Permeability, 
of chloroplasts, 56—7 
Permeases, 179 
Peroxidase, 
in rough endoplasmic reticulum, 252 
Peroxidation, 
and mitochondrial swelling, 225 
phospholipid, 81 
Peroxisomes, 
catalase, 243—4 
classification, 238 
cytochemistry, 249 
enzymes, 242—6 
in common with glyoxysomes, 
248 
glycollate oxidase, 243 
in leaf cells, 244 
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hydroxypyruvate reductase, 244 
in bundle sheath cells, 245 
leaf cells of tropical plants, 244 
glutamate-glyoxylate amino- 
transferase, 243 
NADH-cytochrome c reductase, 248 
relation to plant microbodies, 238 
serine-glyoxylate aminotransferase, 243 
3-PGA, 
conversion to starch, 246 
pH, 
of cytoplasm, 190 
of mitochondria, 190 
Phagocytosis, 
and phospholipid tumover, 79 
Phase transitions in lipid, 205 
Phenobarbital and 
labelling, 78 
Phenol, 
treatment of nuclei, 156 
pH 5 fraction, 75 
Phosphatidy! choline, 
and exchange proteins, 75 
exchange reactions, 73 
in red cells, 210 


phospholipid 


Phosphatidylethanolamine, 70 
and exchange proteins, 75 
and succinate-cytochrome c reduc- 
tase, 224 
in sub-cellular fractions, 74 
methylation, 81 
Phosphatid ylinositol, 
and exchange proteins, 75 
Phosphatidylserine, 
in lipopeptides, 230 
receptor for Ca?* ions 216 
Phosphoenolpyruvate carboxylase, 
in plant microbodies, 247 
6-phosphogluconate, 
in Acetabularia, 53 
Phosphoglycerate, 
conversion to sucrose, 242 
3 phosphoglycerate phosphatase, 
in microbodies and cytosol, 247 
Phosphoglycerides, 
‘backbone labelling’, 81 
Phosphoglycollate phosphatase, 
in plant microbodies, 247 
Phospholipase A, 
effect on 
membranes, 214 
respiratory chain, 5—9 


Phospholipase A, , 
and phospholipid synthesis, 72 
Phospholipase A, , 
and phospholipid synthesis, 72 
in mitochondria, 71 
Phospholipases, 
action on phosphorylation, 14 
role in mitochondrial degeneration, 2 
Phospholipids, 
de novo synthesis, 69 
depletion in membranes, 86 
DNA ratio in nuclear envelope, 138 
effect on glucose 6-phosphatase, 212 
exchange between 
cell membranes, 69—86 
mechanisms, 82—6 
proteins, 75 
fluidity, 83 
in nuclear envelope, 137 
in vitro exchange, 73—7 
in vivo exchange, 77—9 
monolayers in axon membranes, 207 
pulse labelling, 79 
requirement of membrane 
enzymes, 204 
synthesis, 70—2 
tumover in nuclear envelope, 134 
possible mechanisms, 79—82 
relation to rate of cell division, 80 
Phosphoribosy-ATP pyrophosphorylase, 
regulation of histidine synthesis, 
175 


Phosphorylated protein, 
in electrical stimulation, 230 


bound 


Phosphorylation, 
Site I, 15 
Phosphorylcholine, 14 
Phosphorylethanolamine, 14 
Phosphorylserine, 14 
Phosvitin, 230 
Photoreceptors, 
conformational changes, 217 
permeability to Na ions, 219 
Photorespiration, 242 
and microbodies, 279 
in chloroplasts from Acetabularia, 
50-6 
in tropical plants, 244 
regulation in grasses, 246 
Photosynthesis, 
and glycollate cycle, 242 
circadian rhythm, 57 
effect of darkness, 55 
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effect of RNase, 52 
efficiency, 52 
in chloroplasts from Acetabularia, 
50-6 
regulation, 56 
role of chloroplastal information, 63 
Photosynthetic lamellae, 258 
Phragmosomes, 
and Golgi apparatus, 257 
Physarum, 
streaming and microfilaments, 98 
Phytohaem agglutinin, 
stimulation of lymphocyte trans- 
formation, 133 
Plant microbodies, 
relation to peroxisomes, 238 
Plants, 
effect of light on microbodies, 254 
microbodies, 237—85 
Plasma, 
exchange protein, 75 
lipoproteins, 
exchange with mitochondria, 74 
soluble lipoproteins, 73 
stimulation of phospholipid  ex- 
change, 84 


Plasma membrane, 
and adenyl cyclase action, 215 
and phospholipid synthesis, 72 
lipid composition, 206 
‘Plastidial units’, 39 
Plastids, 
circadian rhythm of division, 58 
effect of nucleus on division, 47 
protein inclusions, 251 
Pneumococcal polysaccharide, 217 
Polyadenylic polymerase, 
and nuclear envelope, 140 
Polyanions in nuclei, 142 
Polyfructosans in photosynthesis, 50 
Polymerization reactions, 220 
and flagellin, 217 
Polyphysa cliftonii, 
chloroplasts, 46 
Polysaccharides, 
circadian rhythms in chloroplasts, 57 
Polysomes, 
effect of darkness in chloroplasts, 54 
effect of ribonuclease, 52 
Polyunsaturated fatty acids, 80 
and lipid mobility, 209 


Polyvinyt-pyrrolidone, 145 
Pools, 

in micro-organisms, 169 

and control mechanisms, 174 
P/O ratio and proteolysis, 12—3 
Pores in nuclear envelope, 

structure of complex, 130—1 
Potassium, 

binding by tetraphenylboron, 309 
Proline uptake, 

in E.coli membranes, 213 
Promitochondria in yeast, 19 


Pronase for Kupffer cell isolation, 310 


Prophase and nuclear envelope, 132-3 


Proteinases and mitochondrial degenera- 
tion, 2 
Protein, 
breakdown in liver cells, 337 
conformational stability, 203 
cross-linking in membranes, 214—5 
denaturation, 
and thermal death, 91-—5 
by heat, 91—4 
fibrils in microfilaments, 98 
membrane-bound, 203 
secretion, 342 
‘specialists’ in olfactory organ, 219 
synthesis, 
in A cetabularia 
43-6 
in mitochondria, 85, 287, 335 
in single cell suspensions, 315—7, 
337 
role in circadian rhythms, 62 


chloroplasts, 


Proteolysis and respiratory chain, 9—11 
Proton current in oxidative phosphoryla- 

tion, 227 
Protoplasts from yeast, 20-2 
Protopterus oocytes, 

nucleolar transport, 143 
Prototrophs, 

and auxotrophs, 172 
Pseudograna, 

in Acetabularia chloroplasts, 34 

in chloroplasts in dark, 53 
Pseudomonads, 

control of biosynthesis, 179 
Pseudopodia fibrillar cycles, 100 
Pseudotrichonympha basal bodies, 101 
Pulse labelling of DNA, 153, 156 
Purines in mitochondrial RNA, 185 
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Puromycin, 
effect on circadian rhythm, 62 
effect on protein synthesis in single 
cells, 315 
inhibition of amino acid incorpora- 
tion, 49 


R 


Rana pipiens, 
thermal death, 92—3 
Receptor mobility, 205—11 
Regulatory mechanisms in micro- 
organisms, 170 
Replicator sites in nucleus, 157 
Respiratory chain, 
and energy conservation, 223 
chymotrypsin effect, 9 
complexes I—TV 
conformation, 11 
resistance to phospholipase, 8 
stabilization mechanism, 11—2 
substrate effect on stability, 4—5 
thermal degradation, 3—5 
Respiratory control, 17 
Reversed electron transfer, 15 
Rhizoid, 62 
Rhodopsin, 206 
Ribonucleoprotein, 
extrusion through nuclear pores, 146 
‘Ribosomal’ DNA, 187 
Ribosomal RNA, 
base composition, 183 
cytoplasmic, 188 
from mitochondria, 186 
base composition, 183—92 
phylogeny, 185 
GC content, 183 
taxonomic relationships, 183 
transfer to cytoplasm, 143 
Ribosomes, 
from chloroplasts of Acetabularia, 
sedimentation profile, 42 
sub-units 
in nuclear envelope, 159 
migration of protein to nucleus, 142 
protein content in chloroplasts, 46 
transier from nucleus to cytoplasm, 
142 
Ribulose diphosphocarboxylase, 
coding by nucleus, 51 
in plant microbodies, 247 


Rifampicin 
effect on circadian rhythm, 61 
inhibition of chloroplastal DNA syn- 
thesis, 48 
RNA 
from Acetabularia chloroplasts, 42 
in granules of nuclear pores, 158 
in nuclear envelope, 137 
labelling in chloroplasts, 43 
lifetime in circadian rhythms, 61 
16 S in chloroplasts, 41 
23 S in chloroplasts, 41 
synthesis in chloroplasts, 41—3 
transfer from nucleus to cytoplasm, 
142 
RNA polymerase and nucleus, 140 
RNase, 
effect on 
circadian rhythms, 59 
lecithin formation, 82 
thylakoids, 54 
organelle morphogenesis, 49 
RNA synthesis, 
in enucleate A cetabularia, 47 
influence of circadian rhythms, 57 
Root cells, 
microbodies, 261 
Rotenone, 139 
rRNA, 
in chloroplasts, 43 
coded by chloroplastal DNA, 45 
in mitochondria, 183—92 
RUDP carboxylase, 244 
‘Ruffled membrane’ evolution, 103 
movements, 100 
Ruthenium red stain for nuclear pores, 
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Saccharom yces cerevisiae, 
microbodies, 277 
mitochondria, 
degeneration, 18 
Satellite DNA in nucleus, 148 
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glycollate pathway, 259 
SDS and nuclear fractions, 156 
Second messengers, 231 
and intracellular metabolism, 215 
and membrane hypothesis, 218 
Selective pressure, 174 
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Selenium in mitochondria, 226 
Seliwanoff test, 57 
Serine-glyoxylate amino transferase, 
in glyoxysomes, 241 
in peroxisomes, 243 
Serine hydroxymethy] transferase, 
in mitochondria, 243 
in plant microbodies, 247 


Serum albumin, 
biosynthesis, 308 
synthesis in isolated liver cells, 340 


Single cell suspensions, 307—53 
advantages over serial cell cultures, 
308 
effect of Ca* chelating agents, 309 
electron microscopy, 312 
fatty acid synthetase synthesis, 
339-40 
intracellular water, 341 
methods of preparation, 309-15, 
343 
prepared with 
hyaluronidase, 
aggregation of cells, 317 
amino acid permeability, 328 
re-utilization, 337 
effect of 
albumin, 321 
alcohol on protein °.: *hesis, 
349 
buffers, 321 
cell concentration, 323 
gas phase, 318 
glucose, 321 
ions, 323 
pH, 320 
pre-incubation, 318 
inhibitors of protein synthesis, 
331-5 
isolation of radioactive proteins, 
317 
isotope dilution effects, 326 
kinetics of isotope dilution, 318 
leucine exchange, 330-1 
incorporation, 323 
methionine exchange, 330 
incorporation, 325 
protein synthesis, 317—38 
breakdown, 337 
sampling error, 317 
saturation of amino acid incorpor- 
ation, 314 
temperature dependence, 314 
protein secretion, 342 
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protein synthesis, 315—7 
effect of 
cycloheximide, 315 
puromycin, 315 
serum albumin synthesis, 340 
synthesis of specific proteins, 
338—40 
tyrosine aminotransferase induction, 
216 
uptake of macromolecules, 340 
use of 
citrate, 315 
collagenase, 310 
trypsin, 310 
vital dyes, 310 
Sodium fluride, 
inhibition of liver protein synthesis, 347 
Sodium ions, 
in nucleus, 146 
permeability of photoreceptors, 219 
pumps, 215 
Sonication and isolation of nuclear enve- 
lope, 155 
Specific growth rate, 177 
Sperm atogenesis, 
mitochondria and microbodies, 256 
nuclear envelope and microtubules, 
135 
Spermatozoa life span, 79 
S-Phase, 
and nuclear envelope, 133 
and phospholipid turnover, 80 
autoradiography of nuclear envelope, 
153 
chromosomes, 148 
DNA replication, 152 
nuclear DNA, 155 
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exchange reactions, 73 
in nucleus, 138 
in red cells, 210 
Spin labels and mycoplasma, 212 
Sporulation, 181 
Squid axon, 206 
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formation from 3-PGA, 246 
granules in Acetabularia chloroplasts, 
50 
Steady-states in feedback control, 173 
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tryptophan auxotrophs, 172 
tryptophan limited growth, 178 
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and protein synthesis in liver cells, 
333 
effect on chloroplasts, 54 
inhibition of chloroplast biogenesis, 
48 
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general scope, i, ii 
Sub-mitochondrial particles, 
cytochrome oxidase, 8 
effect of trypsin, 16 
proteolysis, 12 
succinoxidase, 8 
Substrate energy of activation, 179 
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formation in glyoxysomes, 240 
protection of respiratory chain, 7, 9 
Succinate-cytochrome c reductase, 224 
Succinate dehydrogenase, 
in Neurospora crassa, 289 
in yeast mitochondria, 19 
temperature effect, 213 
Sucrose and glyoxysomes, 241 
Sulphide-disulphide exchange and lg, 
221 
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225 


Synapse membranes, 206 
Synaptic vesicles, 72 
Synaptinemal complex, 
association with nuclear envelope, 
135 
Synaptosomes, 
phospholipid exchange, 76, 85 
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and nuclear envelope, 153 
double thymidine block, 156 
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Telophase and nuclear envelope, 132 
Temperature, 
effect on allosteric proteins, 179 
sensitive mutants in E.coli, 175 
Tetracycline, 
effect on chloroplast biogenesis, 53 
inhibition of amino acid incorpora- 
tion, 49 
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mitochondrial DNA, 187 
ribosomal RNA, 184 
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for isolation of single liver cells, 311 
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Thermal death, 
and protein denaturation, 91—5 
thermodynamics, 91 
Thiamine pyrophosphatase, 
in nuclear envelope, 140 
Thioester cross-links in sodium pump, 215 
Thiols and membrane proteins, 215 
Thionicotinamide NADH, 10 
Thylakoid membranes, 
DNA fibres, 40 
effect of enucleation, 52 
in Acetabularia chloropfasts, 34, 36 
Thymidine in chloroplastal DNA, 41 
Tm (melting temperature) of mitochon- 
drial RNA, 189 
TMPD and respiratory chain, 8 
Torula utilis, 
growth yield, 176 
mixed cultures with bacillus subtilis, 
180 
Transacylation and phospholipids, 72 
Transcription, 
in chloroplasts, 53 
inhibition by rifampicin, 48 
Triton-X-100, 
effect on 
mitochondria, 26 
nuclear envelope, 134, 138 
Transducer and adenyl cyclase, 215 
Transition enthalpy in membranes, 214 
Trematomus bernachii, 
thermal death, 92—3 
Trichoderma viride, 
mitochondrial ribosomal RNA, 184 
tRNA in chloroplasts, 43 
Trypan blue and single cells, 310 
Trypsin, 
effect on 
complex III, 9 
phosphorylation, 12—4 
use in preparation of single cells, 310 
Tryptophan, 
auxotrophs in Streptococcus faecalis, 
172 
control of bacterial synthesis, 171 
oxygenase in liver, 338 
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TTFA (thenoyltrifluoracetone) and 
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Tubule protein, 103 
Tubulin, 
in endoplasmic reticulum, 136 
in nuclear envelope, 136 
Turnover, 
of microbodies, 252—5 
of proteins in microbodies, 254 
Tyrosine aminotransferase, 
induction in single cells, 316—38 
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Uncoupling agents, 

effect on yeast mitochondria, 18, 23 
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in glyoxisomes, 241 
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Vasopressin and mitochondria, 221 
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Virus replication, 151 

Visual receptors, 206 

Vital dyes, 
and single cell suspensions, 310 
calibration of use, 314 

Vitamin E and muscular dystrophy, 226 
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‘Warburg effect’ in photosynthesis, 244 
Water interface with membranes, 211 


Whorls in plant microbodies, 239 
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Xenopus laevis, 
mitochondrial DNA, 187 
ribosomal RNA, 184 


X-Ray diffraction of lipid bilayers, 209 
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Yeast, 
arginine metabolism, 180 
microbodies, 257 
mitochondria, 
cytochrome c peroxidase, 251 
ribosomal RNA, 184 
Y (growth yield), 
effect of growth rate, 176 
in E.coli, 176 
of micro-organisms, 169 
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Zinc ions and respiratory chain, 3 
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